ABSTRACT. A simple one-dimensional non linear equation including effects of instability, dissipation, and dispersion is examined numerically. Periodic solution of a non linear dispersive equation is presented for different values of ct, 13, and y characterizing the constants for instability, dissipation, and dispersion respectively. In this paper, the growth pattern for the wave at different time intervals is discussed. Various equilibrium states with different initial configuration have been observed depending on initial conditions.
INTRODUCTION
One of the intrinsic properties attributed to dispersion in a non linear system with instability and dissipation has been pointed out by a numerical initial value problem concerning a simple one-dimensional model equation [1] , given by:
Dispersion works as an effective impedance in non linear mode coupling processes and results in saturation at higher amplitudes for strong dispersion leading to a non linear equilibrium, i.e., a row of saturated soliton like pulses. However, the wave evolutions are chaotic in the absence of sufficient dispersion [2, 3] .
It is interesting to notice from the linear dispersion relation, f2 tx k y k + il3 k , which is obtained by substitution ofU exp(ikx + Qt) into the linear version of Equation-I, small amplitude sinusoidal waves with long wavelengths are linearly unstable. Thus small amplitude sinusoidal waves grow or damp according to whether Re f>O or Re f<0. The maximum growth rate is always given at the wave number l=(a/2, [4] . It is anticipated that these unstable waves may destroy a steady row of pulses when the distance between adjacent soliton like pulses become too long [5] .
One ofthe simplest non-linear effects which is capable of saturating the growth of a linearly unstable wave or spectrum of waves is resonant mode coupling [6] . The existence ofboth instability and dispersion indicates the possibility of a steady state, because the energy influx due to the self excitation is transferred through mode coupling to short wave length and is expected to be balanced by damping due to the fourth order dissipation term. When the rate of energy influx from the linear instability is balanced by the rate of outflow from mode coupling, the steady state is achieved.
Cohen et al. [7] applied the similar one dimensional partial differential equation as equation (1) Figure- Values of a, 3, and y for the different cases I,II, and III are given in Table- It is evident from Figure-1 Figure- l(a) through l(c)) stability of the wave increases. This is also qualitatively observed by Toh and Kawahara [5] , who used the steady solution as given by equation 2. The other case with the periodic bounda condition of (-sin(x) cos(nx) is presented in Figure-2 Figure-3 , if the step wave is taken to as the initial disturbance, then after t=0 4 seconds, it also converges to the cyclic wave Last case was tried by taking random variables as an initial condition. It is inferred from Figure-4 that it also grows to a stable wave form after an elapse of initial 2 0 seconds A wave with sufficiently small amplitude and large width grows because the growth term a U,,x is more important than the damping term y U for small wave numbers. Meanwhile, th,e dispersion can inhibit mode coupling and result in saturation at higher amplitudes for sufficient dispersion; for which the growth just balances the damping and also the dispersion balances the non linearity.
Computer solutions [5, 7, 10, 12] 
